OBJECTIVE: To systematically review U.S. studies examining the prevalence of limited health literacy and to synthesize these findings by evaluating demographic associations in pooled analyses.
H ealth literacy is increasingly described as the currency for improving the quality of health and health care in America. [1] [2] [3] In Health Literacy: A Prescription to End Confusion, the Institute of Medicine (IOM) described the growing body of literature documenting the magnitude and associations of limited literacy, and made recommendations for promoting a health-literate society. 4 This report adopted the definition used in Healthy People 2010, which defined health literacy as ''the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions.'' 3 Multiple studies indicate that people with limited health literacy have worse health status and higher rates of hospitalization. [4] [5] [6] Medical and public health literature also highlight the high reading demands made on people in need of important health information. Over 300 published articles document that most health materials are beyond the comprehension skills of most Americans. 6 The National Adult Literacy Survey (NALS), a nationally representative household survey conducted in 1992, profiled the functional English language literacy skills of over 26,000 American adults and found that half of U.S. adults have limited or low literacy skills. 7 This means that American adults with average literacy skills have difficulty using complex texts to accomplish everyday tasks and lack the skills needed for full participation in our current society. 8 The prevalence of limited health literacy in medical settings, however, has not been systematically reviewed.
In its report, the IOM committee presents a sample of published studies on the prevalence and demographic associations of low health literacy. The current article extends the background review conducted for the IOM report to a systematic review of the medical literature. This article summarizes the methods and findings of published studies on the prevalence of limited health literacy in health care contexts and synthesizes these findings by evaluating demographic associations in pooled analyses. Understanding this evidence will help practitioners, researchers, and funding institutions formulate solutions to the pressing issues that emerge from a mismatch between system demands and the average literacy skills of health care consumers.
METHODS

Research Questions
The objectives of this review are to examine 1) the prevalence of low and marginal health literacy in the medical literature; 2) the methods used in studies evaluating the prevalence of limited health literacy in medical care; and 3) the demographic factors associated with low health literacy.
Finding Relevant Studies
In January 2004, bibliographic database search terms were used for article retrieval. Search terms were functional health . After developing the search parameters, identifying databases to target, and pursuing references in consultation with the coauthors and through review of the annotated bibliographies of the National Center for Adult Learning and Literacy, 4,9 the lead author conducted the search, retrieval, and selection process.
Inclusion Criteria
References were included if the study was conducted in the United States, related to health care or a health services inquiry, involved 25 or more adults, and provided evidence of direct testing of subject literacy.
Study Selection
After screening 2,132 references, 134 articles and published abstracts were retrieved and 85 were included in this review. Those excluded did not present primary data, were not conducted in the United States, involved fewer than 25 adult subjects, were not part of a health services inquiry or conducted in a medical context, or did not provide literacy prevalence.
Data Abstraction
All studies were evaluated for participation rate, study design, subject selection criteria, setting and dates, literacy measure used, vision testing, cognitive testing, demographic characteristics (age, gender, ethnicity, highest level of education, and income), and prevalence of low literacy and marginal literacy. Some researchers used multiple instruments to evaluate literacy, alternative versions of these instruments, or altered instruments. For example, data extracted from studies using the full Test of Functional Health Literacy in Adults (TOFHLA), the abbreviated TOFHLA, and the shortened TOFHLA were all included.
Statistical Analysis
Low health literacy was defined as the rate of subjects scoring at an inadequate level on versions of TOFHLA or at the sixth grade level and below on other measures. Marginal literacy was defined as the rate of subjects scoring at the marginal level on versions of TOFHLA or at the seventh to eighth grade levels on other measures. Weighted analyses of variance were used to compare the mean rates of low literacy according to quartiles of demographic characteristics: age, gender, education, and ethnicity. The percentage of subjects who had not completed high school or received a general education degree (GED) was used as the indicator of education. The percentage of female subjects was used to represent gender. Due to variation in the presentation of data on ethnicity, the percentage of black subjects was used as the indicator of ethnicity. 
RESULTS
The 85 studies included data on 31,129 subjects. Pooled analyses of these data reveal that over one quarter of subjects (26%; 95% confidence interval [CI], 22% to 29%; range, 0 to 68), had low health literacy. An additional fifth of subjects (weighted mean of 20%; 95% CI, 16% to 23%; range, 11 to 65) had marginal health literacy. Systematic review of the published data on health literacy does not provide a nationally representative sample. Over one third of subjects did not complete high school (weighted mean of 37%; 95% CI, 32 to 41) and about half of all subjects were black (weighted mean of 55%; 95% CI, 48 to 62). Table 1 presents the studies included in this review; an appendix (available online at http://www.blackwellpublishing.com/ products/journals/suppmat/jgi/jgi40245/jgi40245.htm) includes the literacy rates and demographic characteristics for each of the studies. The first section of Table 1 presents studies conducted with the REALM, the second section presents studies conducted with versions of the TOFHLA, and the third section presents studies conducted with all other measures.
Analysis of Study Design and Methods
More than three quarters of the studies (79%; 67/85) were from convenience samples of subjects. Exclusion of studies conducted with convenience samples did not significantly alter the mean rate of low health literacy (24%; 95% CI, 16% to 33%; range, 9 to 48) in comparison with the total pooled estimate (P =.90). The sample size ranged from 26 to 3,260, with an average of 366 subjects and a standard deviation of 60. Elimination of small studies (No300) did not significantly alter the mean rate of low health literacy (25%; 95% CI, 19% to 30%; range, 9 to 48) in comparison with the total pooled estimate (P =.48). Participation rate could be calculated from published information in half the studies (54%; 46/85) and had a weighted mean of 63% (range, 48% to 100%). Many studies specifically excluded subjects who did not speak English (18%; 15/85), 12, 17, 19, 30, 70 ish-speaking subjects were tested in Spanish in 11% of studies (9/85). 5, 53, 55, 59, [63] [64] [65] [66] [67] Visual function was mentioned as a specific criterion in 20% of studies (17/85 determination and evaluated cognitive function among included subjects as a covariate.
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Testing Instruments
Several instruments tested multiple aspects of literacy including prose and document literacy, subdomains of reading capacity, and numeracy. Of the 14 literacy skills assessment instruments used by studies in this review, 9 were used in more than 1 study and are outlined in Table 2 . [95] [96] [97] [98] [99] [100] [101] [102] Most of these instruments are validated and have been used for the assessment of literacy skills in multiple contexts. Several instruments, developed for specific health contexts, are not yet well validated and have limited clinical data. Several instruments, such as the Adult Basic Learning Examination (ABLE), evaluate comprehension of written text (prose literacy), capacity to use and understand tables and forms (document literacy), and arithmetic skills (numeracy). However, studies conducted with instruments that include more than 1 domain of literacy typically presented only a single summary measure. Five of the instruments are exclusively tests of word pronunciation, which is a component of prose literacy. While some of the instruments include subtests that focus on various domains of literacy, they were commonly employed in a restricted form. For example, pronunciation, but not spelling or arithmetic, was evaluated in most studies conducted with the Wide Range Achievement Test-Revised (WRAT-R). 94 The majority of tests must be completed in English. Only 3 tests, the TOFHLA, the Instrumento Para Diagnostical Lecturas/Instrument for Diagnosis of Reading (IDL), and the Test of Adult Basic Education (TABE), provide the option for Spanish language testing. No other languages are accommodated by any of the instruments in this study. Fully 68% (58/ 85) of the studies used either the REALM or versions of the TOFHLA. Studies conducted with the REALM had similar rates of low literacy (22%; 95% CI, 17 to 27) as studies conducted with the TOFHLA (28%; 95% CI, 22 to 34).
Demographic Associations
The most common demographic features reported to be associated with health literacy were education level, age, 16 The rate of high school completion was significantly associated with the rate of low literacy (P =.02). For example, studies in the top quartile of high school graduation rate had the lowest prevalence of low literacy (10.7; 95% CI, 8.5 to 13.0).
The rate of black subjects was significantly associated with the rate of low literacy (P =.0003). For example, studies with the highest quartile of black subjects had the highest prevalence of low literacy (31.3; 95% CI, 26.8 to 35.7).
The average weighted age was 42.9 with a standard deviation of 1.49 years. Subject age was significantly associated with the rate of low literacy (P =.004). For example, studies in the lowest quartile of average age had the lowest prevalence of low literacy (15.9; 95% CI, 7.7 to 24.1). Studies with an average age over 50 years old (the top 2 quartiles together) had a prevalence of low literacy of 37.9 (95% CI, 31.6 to 44.2).
Overall, more women participated than men (65%; 95% CI, 59 to 70). The percentage of female subjects was not associated with the rate of low literacy (P =.38).
Data for Spanish language testing were separately reported for 5% of subjects (1,504/31,129) . Subjects tested in Spanish had a higher rate of low literacy than those tested in English (44%, 95% CI, 26% to 62% vs 26%, 95% CI, 22% to 29%; P =.002). The combined weighted mean of low and marginal literacy for subjects tested in Spanish in the studies pre- Table 1 using the particular instrument. The combined total is more than 85 as studies may have used more than one instrument.
sented in this review was 62% (95% CI, 55% to 68%; range, 54 to 71).
Comment
One in four subjects in the studies presented in this review had low health literacy and nearly half had low or marginal health literacy. The instruments used to measure literacy, populations sampled, and study methods varied across studies. Despite these methodological differences, the level of health literacy was consistently associated with level of education, ethnicity, and age. The level of health literacy was not associated with gender, or with data collection instrument (REALM or TOFHLA).
The strengths of this study that lend weight to our conclusions are the large sample size and the use of validated literacy assessment instruments in nearly all studies. However, this systematic review has several limitations. This article presents a systematic review of the published literature on the prevalence of limited health literacy. While a systematic review of the medical literature on literacy does not provide a nationally representative prevalence estimate, the NALS provides an opportunity to compare the results of this article to a nationally representative household survey of general literacy skills. The NALS assessment exhibited that 21% to 23% of American adults scored in the lowest of 5 skill levels and an additional 25% to 28% scored 1 level better. 7 People who score at level 1 or 2 of the NALS assessment lack the skills needed for full participation in our current society. 8 Direct correlation between the NALS scale and the scales used by the various instruments collected in this review is not possible. Yet, the similarities between the NALS findings and the prevalence estimates presented in this systematic review underscore the importance of basic literacy skills in health literacy and lend credence to the central findings of this article. Nevertheless, several important features of the literature on health literacy promote the possibility that the point estimates presented overestimate the true prevalence of limited health literacy. Publication bias may have limited the presentation of data on populations without high rates of limited health literacy. Similarly, it is likely that investigators interested in literacy would conduct such research in settings that have high rates of limited health literacy. In this review, it is apparent that investigators often conduct research in medical settings that cater to subjects with a low level of socioeconomic status. This may partially account for the overrepresentation of black subjects. Fully 55% of the subjects in the pooled analysis were black, 37% had not graduated high school, and the average age was 42.9 AE 1.49. These parameters have to be kept in mind in order to interpret the main findings of this article. However, while subjects with low health literacy may be thought to be overrepresented in cited reports, it is notable that exclusion of studies conducted with subjects recruited by convenience sampling did not alter the rate of low health literacy presented. Further, while low income was associated with low literacy in some studies, income data were frequently not reported and in other studies this relationship was not exhibited. In addition, we were unable to include a summary measure of income in this analysis because of the multiple techniques used to report income data among the reviewed studies. It is also important to note that summary conclusions for demographic associations reported in this study are unadjusted. There may be systematic confounding among the demographic characteristics summarized in this article or with other unmeasured features. However, the association between health literacy and ethnicity found in this systematic review suggests the importance of incorporating health literacy improvements in efforts related to addressing health disparities. 103 There are at least 4 important reasons that this literature review may actually present a conservative assessment of the prevalence of limited health literacy. First, studies reviewed for this analysis focused almost exclusively on aspects of reading and numeracy. However, all domains of literacy-listening, speaking, writing, reading, and numeracy-are relevant to health literacy. The IOM report supports a broad concept of health literacy which includes not only the 5 skills above but cultural and conceptual knowledge of health as well. 4 Oral literacy skills of listening and speaking are essential to patientprovider interactions, public health communication, and understanding direct to consumer marketing. 4, 104, 105 Future research on measuring health literacy should enhance our ability to capture these other important components of health literacy. Second, the current analysis was based on a limited pool of data for languages other than English. As people commonly maneuver through the health care system with family and friends, another important aspect of the prevalence of low health literacy relates to concepts such as linguistically isolated households and social support. 106, 107 Approximately 47 million individuals in the United States (18% of the total population) speak a language other than English at home. This rate has increased between 1990 and 2000. 106 Studies excluding subjects who are not native English speakers may exclude this portion of the American population, and are likely to underestimate the prevalence of low health literacy. Furthermore, the challenge of evaluating health literacy in languages that have direct phoneme-grapheme correspondence, such as Spanish and Haitian-Creole, may be difficult to surmount as the quickest and most commonly used instruments are based on word pronunciation tests. 108 Third, most studies reviewed did not evaluate vision or cognition. Vision and cognitive capacity contribute to health literacy, and accurate assessment with the instruments used in these studies assumes normal or corrected vision and normal cognition. Vision and cognition must be tested, especially in populations such as the elderly where such deficits are known to be common and underreported. 109 The failure to evaluate cognitive capacity likely yielded an underestimate of low health literacy in studies with older populations. Word pronunciation, used in many of the studies included in this review, is commonly retained in the face of significant dementia and has even been used as a marker for premorbid intelligence in demented cohorts. 110 Fourth, the studies may have been influenced by participation bias. People with limited literacy may participate less frequently in research. 51, 111, 112 Such a bias is clearly a concern as half of the studies did not disclose information to calculate the participation rate and the weighted participation rate for the remaining studies was 63% (range, 48% to 100%). In 2003, the U.S. Department of Education initiated the National Assessment of Adult Literacy (NAAL), which contains expanded health-related components. 113 This second national literacy assessment of American adults will provide data on the percentage of persons with inadequate or marginal literacy skills who can perform specific health literacy tasks related to clinical, prevention, and navigation activities. The NAAL focuses on adults' ability to use prose, documents, and numbers to accomplish specific tasks and will be used to gauge progress in meeting the Healthy People 2010 objective related to improving health literacy. The Agency for Healthcare Research and Quality (AHRQ) recently performed an evidenced-based review of health literacy interventions and the influence of literacy on health outcomes and disparities. However, the AHRQ did not address the question of prevalence. 114 The current systematic review summarizing the prevalence of health literacy skills in American adults as depicted by reports in the medical literature will complement the AHRQ study. However, the focus on patients' literacy skills in these reviews reflects the state of the current literature, and should not distract attention from the overwhelming complexity of the health care system. The discourse of health literacy should address both the high literacy demands of complex systems and the skills required by individuals to navigate systems of care to self-manage chronic conditions and promote their health.
Conclusions
A pooled analysis of published reports on health literacy cannot provide a nationally representative prevalence estimate. This systematic review exhibits that limited health literacy, as depicted in the medical literature, is prevalent and is consistently associated with education, ethnicity, and age. It is essential to simplify health services and improve health education. Such changes have the potential to improve the health of Americans and address the health disparities that exist today.
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